Abstract. In [5] , Kimura proposed degenerate Garnier systems in two variables. In this paper, we propose Hamiltonian systems which are considered as degenerate cases of Kimura's degenerate Garnier systems.
Introduction
We consider a second order linear di¤erential equation
with regular or irregular singular points at p 1 ; p 2 ; . . . ; p m and apparent singular points at l 1 ; l 2 ; . . . ; l g . We denote (1) by Lðr 1 ; r 2 ; . . . ; r m Þ if (1) satisfies the following conditions.
1) The Poincaré rank at p i ði ¼ 1; 2; . . . ; mÞ is r i .
2) The characteristic exponents at l i ði ¼ 1; 2; . . . ; gÞ are À1=2 and 3=2.
3) The number g (which is the number of apparent singular points) is given by g ¼ ½r 1 þ ð1=2Þ þ ½r 2 þ ð1=2Þ þ Á Á Á þ ½r m þ ð1=2Þ À 3:
Here the symbol ½x denotes the greatest integer not exceeding x. If some r i ði ¼ 1; 2; . . . ; gÞ is a half-integer, we say that Lðr 1 ; r 2 ; . . . ; r m Þ is a half-integer type equation. An equation Lðr 1 ; r 2 ; . . . ; r m Þ which is not a halfinteger type is called an integer type.
For g ¼ 1 and g ¼ 2, the equations which satisfies 1) and 2) are given by g ¼ 1 ) Lð4Þ; Lð2; 2Þ; Lð3; 1Þ; Lð2; 1; 1Þ; Lð1; 1; 1; 1Þ;
Lð7=2Þ; Lð5=2; 1Þ; Lð3=2; 1; 1Þ; Lð3=2; 2Þ; Lð3=2; 3=2Þ; g ¼ 2 ) Lð5Þ; Lð4; 1Þ; Lð3; 2Þ; Lð3; 1; 1Þ; Lð2; 2; 1Þ; Lð2; 1; 1; 1Þ;
Lð1; 1; 1; 1; 1Þ; Lð9=2Þ; Lð7=2; 1Þ; Lð5=2; 2Þ; Lð3=2; 3Þ;
Lð5=2; 3=2Þ; Lð5=2; 1; 1Þ; Lð3=2; 2; 1Þ; Lð3=2; 3=2; 1Þ;
Lð3=2; 1; 1; 1Þ:
In this paper, we consider the monodromy preserving deformations of halfinteger type equations LðsÞ ðs A fð7=2; 1Þ; ð5=2; 2Þ; ð3=2; 3Þ; ð5=2; 3=2Þ; ð5=2; 1; 1Þ; ð3=2; 2; 1Þ; ð3=2; 3=2; 1Þ; ð3=2; 1; 1; 1ÞgÞ. Here, we review some results on monodromy preserving deformation equation ( 
The purpose of this paper is to show that the MPD equations of LðsÞ ðs A S 00 2 Þ can be written as Hamiltonian systems 2 Þ, we see that the MPD equations which have two parameters are Gð4; 1Þ, Gð3; 2Þ and Gð5=2; 1; 1Þ. For these equations, the following facts hold. (See [3] and [4] .)
1) The equations Gð4; 1Þ, Gð3; 2Þ and Gð5=2; 1; 1Þ admit a special case which can be reducible to the second Painlevé equation P II .
2) The equation Gð3; 2Þ has no rational solution.
3) If parameters k 0 and k y of Gð4; 1Þ satisfy the conditions k 0 and k y are integers,
1Þ has a unique rational solution. 4) If parameters k 0 and k y of Gð5=2; 1; 1Þ are integers, then Gð5=2; 1; 1Þ has two rational solutions. These facts imply that there is no birational transformation which maps solutions of Gð5=2; 1; 1Þ to solutions of GðsÞ ðs A S 0 2 Þ. Hence Gð5=2; 1; 1Þ can be considered as another extension of the second Painlevé equation. In this sense, we expect that some of GðsÞ ðs A S 00 2 Þ define new transcendental functions. The author was motivated to study the monodromy preserving deformations of LðsÞ ðs A S 00 2 Þ by this fact. This paper is organized as follows. In Section 2, we give explicit form of di¤erential equations LðsÞ ðs A S 00 2 Þ, and derive Hamiltonian systems ðu; v; K; tÞ by considering monodromy preserving deformation of LðsÞ. In Section 3, we define transformations ðu; v; K; tÞ ! ðq; p; H; sÞ so as to Hamiltonians H 1 , H 2 satisfy (2). Moreover we show that the Hamiltonian systems ðq; p; H; sÞ are completely integrable.
Monodromy preserving deformation
Let s be an element of S 00 2 . By suitable change of variables we may assume that the Riemann scheme of LðsÞ is
Theorem 1. Suppose that l 1 , l 2 , n 1 and n 2 are functions in t 1 and t 2 . Then the equation LðsÞ ðs A S 00 2 Þ has a fundamental system of solutions whose monodromy matrices and Stokes multipliers are independent of t 1 and t 2 , if and only if the following system is completely integrable:
where A 1 ðx; tÞ and A 2 ðx; tÞ are given by s ¼ ð7=2; 1Þ )
s ¼ ð5=2; 2Þ )
s ¼ ð3=2; 3Þ )
s ¼ ð5=2; 3=2Þ )
s ¼ ð3=2; 2; 1Þ )
s ¼ ð3=2; 3=2; 1Þ )
s ¼ ð3=2; 1; 1; 1Þ )
Theorem 2. The functions l 1 ðt 1 ; t 2 Þ, l 2 ðt 1 ; t 2 Þ, n 1 ðt 1 ; t 2 Þ and n 2 ðt 1 ; t 2 Þ satisfy (3) if and only if
where u 1 , u 2 , v 1 , v 2 , K 1 , K 2 are given by
s ¼ ð7=2; 1Þ )
s ¼ ð5=2; 1; 1Þ )
Proof of Theorem 1 and 2. These Theorems are proved in a similar way to [8] . r
Canonical transformation
Let j s be a function of u 1 , u 2 , v 1 , v 2 , t 1 and t 2 . Then a change of variables 
then Hamiltonians H 1 , H 2 satisfy
Proof. This Theorem can be checked by a direct calculation. r One can see that the Hamiltonians H 1 , H 2 of Theorem 3 are given by s ¼ ð7=2; 1Þ ) 
s ¼ ð5=2; 2Þ ) 
